Vanilloid receptor 1 regulates multiple calcium compartments and contributes to Ca2+-induced Ca2+ release in sensory neurons.
Vanilloid receptor 1 belongs to the transient receptor potential ion channel family and transduces sensations of noxious heat and inflammatory hyperalgesia in nociceptive neurons. These neurons contain two vanilloid receptor pools, one in the plasma membrane and the other in the endoplasmic reticulum. The present experiments characterize these two pools and their functional significance using calcium imaging and 45Ca uptake in stably transfected cells or dorsal root ganglion neurons. The plasma membrane localized receptor is directly activated by vanilloids. The endoplasmic reticulum pool was demonstrated to be independently activated with 20 microm capsaicin or 1.6 microm resiniferatoxin using a bathing solution containing 10 microm Ruthenium Red (to selectively block plasma membrane-localized receptors) and 100 microm EGTA. We also demonstrate an overlap between the endoplasmic reticulum-localized vanilloid receptor regulated stores and thapsigargin-sensitive stores. Direct depletion of calcium via activation of endoplasmic reticulum-localized vanilloid receptor 1 triggered store operated calcium entry. Furthermore, we found that, in the presence of low extracellular calcium (10(-5) m), either 2 microm capsaicin or 0.1 nm-1.6 microm resiniferatoxin caused a pronounced calcium-induced calcium release in either vanilloid receptor-expressing neurons or heterologous expression systems. This phenomenon may allow new insight into how nociceptive neuron function in response to a variety of nociceptive stimuli both acutely and during prolonged nociceptive signaling.